Total parenteral nutntlOn (TPN) is a recognized form of providing nutrition in patients who are malnourished, especially with cancer when enteral feeding is unsuitable. Complications of parenteral nutrition may arise from vascular access or from metabolic complications. We report a complication due to unrecognized misplacement of a central venous catheter with inadvertent arterial administration of TPN resulting in a major hemispheric stroke.
CASE HISTORY
A 65-year-old woman with poorly differentiated squamous cell carcinoma of the oesophagus (almost obstructing the oesophageal lumen), presented for palliative oesophagectomy and gastric transposition.
Preoperatively she was malnourished and cachetic, with a body weight of 46 kg, serum albumin 19 g/l (normal range 35-55 g/l), total protein 38 g/l (normal range 63-80 g/1) and a white cell count of 4,150/cubic mm (normal range 3000-10,000).
She had a heavy smoking history of 80 pack years and documented moderately severe chronic airflow limitation with FEVlIFVC of 0.8/1.2 litres (36070 of predicted values).
Other past history included long-standing manic depressive psychosis on lithium therapy. Preoperative cardiac and renal function were normal.
She underwent thoraco-abdominal oesophagectomy (three-stage) with gastric mobilization and pyloroplasty and anastomosis of the cervical oesophagus to the gastric fundus. The procedure was of a palliative nature, after which the patient was transferred to Intensive Care Unit for postoperative management. Next morning the patient was successfully extubated.
In view of her nutritional deficiency and the complexity of the operation, it was decided to commence nutritional support immediately postoperatively. A right internal jugular line was placed using a standard Seldinger technique. Dark non-pulsatile blood was aspirated via the 18 gauge needle. Each lumen of the catheter was aspirated and flushed in turn.
A routine chest X-ray was performed ( Figure 1 ) and when reviewed, the tip of the catheter was running centrally with slight deviation to the left, ending in the region of the superior vena cava. No pneumothorax was present. A surgical drain was present in the left cervical region and on the right, surgical emphysema and an intercostal drain were noted. aphasia and left-sided hemiplegia. She was left-handed. A cerebral computerized tomography (CT) scan was organized. The CT scan was reported as nondiagnostic and unremarkable. At this time the central venous catheter was connected to a transducer which showed an arterial waveform and the probable cause for the stroke was identified.
Angiography via the central catheter revealed the puncture site in the right vertebral artery and the catheter tip in the right brachiocephalic artery, as shown in Figure 2 . The catheter was subsequently removed. A repeat CT scan two days later showed right anterior and middle cerebral artery territory infarction with minimal reactionary cerebral oedema (Figure 3 ). Clinically the patient developed a dense left hemiplegia and aphasia. A short course of systemic corticosteroids did not improve the clinical condition. Further management was complicated by a left chylothorax with losses in excess of two litres per day for two weeks. 1\vo months later, the patient was discharged from intensive care, breathing via a tracheostomy tube and being fed via a jejunostomy tube. A dense left hemiplegia and dysphasia were still present. The patient died two months later in another hospital after a chest infection and aspiration.
DISCUSSION
Central venous catheter complications are uncommon but are potentially serious , · J • Arterial puncture is the most frequently described complication of internal jugular vein catheterization (reported in the literature at approximately 5OJo)4-7. Neurological complications secondary to inadvertent arterial puncture are occasionally reported, mostly due to compressive haematoma formation s , lO • Over the past ten years, thirteen cases of cerebrovascular accidents have been reported, mostly with internal jugular vein catheterization 2 ,s.lO. One of these cases was due to inadvertent vertebral artery injury.
Unrecognized misplacement of central venous catheters is uncommon, but may have serious consequences, usually due to the administration of drugs and/or fluids via the line 6 ,7.'2.1J. Other vascular complications include thrombosis of the cannulated vessel or vessels distal to the catheter.
Pneumothorax is the most frequently reported complication of subclavian catheterization (up to 10070). It is less common with internal jugular catheterization unless an approach close to the clavicle is taken. Insertion site infection is the most commonly reported complication of longterm central catheterization.
Several steps are used to detect arterial puncture, including noting the colour of aspirated blood via the needle and each lumen of the catheter, the presence of pulsatile flow through the needle and in the hub of each lumen, the position of the catheter tip on chest X-ray and the waveform displayed when venous pressures are transduced.
Central venous catheters are routinely used for TPN in many centres and complications included sepsis, infection of the insertion site and dislodgement of the catheter (requiring reinsertion). Many Intensive Care Units use single-lumen catheters to administer TPN without using transducers to validate central venous placement.
The placement of this catheter appeared unremarkable and it was not until the stroke ensued that the misplacement of the line was detected. This was despite review of the chest X-ray by junior medical staff. Despite the aspiration of dark, venous-looking blood and a standard technique of placement being used, the catheter may still be intra-arterial and routine use of central venous pressure monitoring with waveform display would enhance early detection of misplaced lines.
The stroke resulting from intra-arterial TPN occurred within five minutes of the TPN being administered. The probable cause of the CVA was cerebral vasospasm due to the high osmolar content of the TPN, resulting in microthrombosis in the distal microcirculation. The symptoms were not reversible by ceasing the TPN and a dense hemiplegia remained.
